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LIFE SOIiNOi OCCyPATIONS 



Life scientlsti itudy \Wiiii%/of%k* 
ptstnft ain4 their lifg proems. TNy 
are concerned with the origin and 

' pr0iarvatiofi of life^ from th^ largii^ 
mninial tdHha gmallest living cmlL The, 
nuftibf r and variety of plants and mnu 
mats isu so large t and their process^i 
so vprlMf and complex, that life ici- 
entists ysnally work in one 6f the 
three broad areas— agriculturei biol^ 
ogy^ or medicine. 

Life E^ientlsts teach, perform baiic 
research to expand knowledge of liv- 
ing things^ and apply knawUdge 
gained fronri research to the iDlution 
of practical problen^s. New drugs, 
special varieties of plantSt and a 
cleaner enyironnient result from the 
work of life scientists. 

This chaptef discusses life scien- 
tiiti m m group. It also contains sepa- 

^rate statanients on biochemists and 
soil scienttsts. 



BIOCHEMISTS 



(D.OT, 041.08 1) 



Naturt of the Work 

Biocheniists study the cheniical 
^oM^Oiition and behavior of living 
things. Since life is basad on compU^ 
chenitcal cornbinations and reac- 
tions, the work of biochernistB is vit^ 
for an understanding of re^^oduc^ 
tiorii growth, and heredity. Biochem- 
ists also may study the effects of 

, food, Aormones, or drug^on various 
opganisnis. , 

The methods and techniques» of 
bioohem istry are appl^d in areas 
suc^^s nnediclnei nutrition, and agri^ 
curaMfe. For instancy, biochemists 
may investigate cilys and cures for 

1 { weases. Identify th&nutrients neces- 
sary to maintain gOQil he^th, or de- 
velpp chemical .compounds for pest 
control 

More than 3 out of 4 biochemists 
Jbvork in basic and applied research 
activities. The distinction between 
basic and applied research i^ often 
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\om of degree and biochemists ^ay 
, do botlf types. Moit, however, are tn 
bmiic research. The few doing strictly 
jipplied research tise*^ the results of 
bmBiQ reiearch to iofve practical 
problems. For example, knowledge 
of how an orgariism forms a hornione 
is used to synthesize and produce 
holrmones on a mass ^ale. 

Laboratory research involves 
weighing, flltering, diitilling, drying, 
and culturing (growing mieroorga- 
nisms).. Some e^^perinients also re- 
quire the desiining and conitruetifig 
of laboratory apparatus .or the use of 
radioaetive jtractrs. Biochemists use 
a variety of instruments^ including 
electron microscopes and centrifug- 
es^ and they may deyise new instru- 
fnents and techniQuei as needed. 
They usually report the results of 
their research In scientific ^urnali or 
before scientifia ^roups^ 

Some biocherTiists cornbine re- 
search with teaching in colleges and 
universities. A few work in indusirial 
production and testing activities, 

Plaeet^of Entploytfiiant 

About 1 2, 70tf biochemists were 
employed in the U.nited States in 



1976, About one-half are iinpldyed 
in colleges and uniVeriltiei; over on^'^ 
ifourth work in private industry, pri^ 
marily in companiei inanull^ctufing 
drugSi insecticides, and cosmetici; 
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some work for nonprofit research in^ 
stttutes and foundations; and othet^ 
^ for Federal, State, and local govern- 
ment agencies; Most governoient 
biochemtits do health and agricultur- 
al research for Federal agencies. A 
few self-employed biochemists are 
consultants to industry and govern- 
ment, 

Trainingi Othar Qygllhcationip * 

The minimum educational require^ 
ment fan many beginning jotis as a 
biochemist, especially in research or ^ 
teaching, is an advanced degree, A 
ph. D, degree is a virtual necessity 
for persons who hope to eoiitribute ^ 
signincantly to biochemical research 
and advance to, many management ^ 
and administrative jobs, A bachelor's 
degree with a major in biochemistry 
or chemistry, or with a major in biol- 
ogy and a minor in chemisti^, may 
qualify soflie persons for entiv Jobs as 
research ^^iKants or technicians. 

More than 100 schools award tbe 
bachelor's degree in biochemistry, 
' and nearly all colleges and universi- 
ties offer a major in biology or chenn- 
istry^ Persons planning careers as 
biochemists should take undergrade 
uate couries in chemistry, bioiogy, 
biochemistry, mathematics, and 
physics. ^ ^ 

About HSO colleges and universe 
'ties offer graduate degree i in bio- 
chejrHistry, Graduate students gener- 
^ ally are required to have a bacheiof ^s , 
decree in biochemistry, bioiogy, or 
chemistty. Many graduate progranis 
emphasiie one stegialty in biochem^ 
is try because of the facilities or the 
research being done at that particu- 
lar iSchodL Graduate training re- 
quires irctual retfarch in addition to 
advanced science eoursei so sti^dents 
should select their schools carefully < 
' For the doctoral degree, the student 
does intensive research and a thesis 
in one field of biochemistry. 

Persons p^a^ning careers m bio- 
chemists should be able to work in- 
dependently or as part qf a team. 
* ' / 
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Pr^aistoni k^efl pawtri of t|bi§rva- 
tioii, %nd mechMidal a^itude alio 
htm xmponmx* BiMhimlsti: ihould 

mitidii as w^ll m patiMce and p%r^^ 
veranqe m Qcniptei^ hundreds of 
p^rimenti TOCeWqf to solve a iingl^ 
'pfobUfA. Thiy ihoifld also exprg|i 
th^mselv^i ql^arly whan writing Md 
ip^aking to ^omniuniCEte th^ find^ 
inis of their r^^aitli efTectively. 

Craduatei with advanced d^gr^es 
fnay begiA th^ir Qar^ers as teftch^r^ 
or researchers in colleges or ufiiversH 
ties. In private industry, most begin 
in re^preh jobi and with e^perienca 
may advance positions in which 
they plan and supefvise researoh. 

New |f%du%te# with a baghelor's 
degree ygually §taH Work as reseairch 
assistants or tecihnicians. These jobs 
in private industry often involve x^%i- 
ing and analyiis- likthe drug industry, 
for example, reSew^b assistants^ana- 
lyge the ingredi^nis Qf a product to 
verify and maintain its purity or qual-^ 
ity. 



Job op^ortumties for biochemists 
with advaniped degrees should be fa- 
vorable thrDUgyi tjie fnid'1980*s. The 
."^^loX^Wt of biDche mists Is eH= 
>pfected to grow about as fast as the 
' average for all occupations during 
this period. Some additional job 
openings witt result each year as bio- 
oh^mlsts retire, die, or transfer to 
other occupations. The outlook for 
bioqh^nriists is based oli the assump'^ 
tion that research and development 
expenditures in biQchefrtistry and re- 
lated sciences* primarily by the fed- 
eral Covernment, wiH ineraase 
through the rnid-lvBO's, although at 
a slower rate than during the I 960's. 
If actual ajcpenditares differ signifi- 
cantly from those assumed, the out, 
look for biochetTiists would be al^ 
tered. ^ 
The anticipated growth in this field 
' should result frotn the effort to find 
cures for cancer^ heart disease^ and 
oth^r diseases* and from public con- 
earn with environmental protection. 
BidcHemists will also be needed in 
the drug and other industries and in 
hospitals and health centers College 



ii' dnlv€riities may need addi<- 
* ticknul teachers as biochemistry ^n- 
roUmeriti dontitiue to increase. 

Evnnlngt and Wdriilng 

Average earnings of biochc^mist^ 
w^re about twice the average for all 
nonsup^rvjsory workers in private in- 
dustry, e^c€pt farming. According to 
a 1^76 survey by the /^meftdan 
Chemical Society^ salaries for e^p^ri^ 
enced biocheitiists averaged $18«000 
for^tHoie ^ith a bachelor's degr^#i 
$ 1 9,000 for those with a m^t^r'l de- 
ir^e; ^nd §2^,000 for those with a 
Ph. 

- Starting si&lariei of bioctiemi^ts 
employed in colleges and uni¥eriitl€& 
are comparable to' those for other 
faculty members,, (See 'statement on 
college and university Aeacheri eUe-' 
where in the Hamdbaok. ) ^ 

Biocheinisti in research and devel- 
opmeni do nipst of _their work in a 
laboratory, but they also may write, 
lecture, andVo library research. 



8ourc#i pf Additlanti 
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For general information on careers 
iti biochinAstry, contact: 

Affierieati "5<^t€ty of Biological Chemists, 
9^50 Ro€kvim pike, B^theidi, Md^ 



LIFE aCIENTISTS 

(D.O.T. 040.081 , 04 L081 , 04 1. 168, 
041.181, 041.281) 

Nitur% the Werk 

l,ife scientists, who study all as- 
pects of living organisms, emphasize 
the relationship of animals and planu 
to their eiivirdnnient. 

t one-^thifd of all life scien^ 
Vists are prirfiarily involved in re- 
S3|arch and development. Many con- 
duct basic f^§earch to increase our 
knovvledge of living organisms which 
can he applied in medicine» in in- 
creasing cfoft yields, and in i^prov- 



iiig th^ nafurml environrngtit. Whin 
working iirlaborgtoriest life i^ieiitfolts 
^ nriUit ^ familiar mth fesearoh t«ch* 
tiiquii itid\c6mpltx Ubdrfttpry, 
^^uipmtnt luth as eli^tron niicro- 
ic^pei, iCnowledg^ of eompiiten also 
ii' u^fiil in conducting enperimeiits. 
h^qt M r^itarchf however, is per- 
formed in laboratpries. For ejcample, 
a botanist vi^ho aKplores ihm volcanio 
^laikari valleys to see what plants 
grow thtre al^ is doing restareh. 

About one^third of all life scien^^ 
tiits XfimGh in colleges or universities; 
Iti any alio do independent rasearct 
Almoit ona^fifth work in mmMm^ 
ment Or adminlitr&tion rangiiig frpnri 
planriing anU administering programs 
for testing foods and drugs to direct- 
irig acttvtti^i at zoos or botanlQal gar^ 
detii^ Some lift scientists work as 
' co^iult^nts^ to busfnesi firrti^ or to 
gov^rnnient in their areas of/ipilcial- 
i^ation. Others write for teahnical 
publications or test and inspect 
foods, drugi, and other products. 
Sorn^ work in technical sales and ser- 
vic^i jobi for industrial companies 
(Where* for example, they demon- 
itrate the proper tise of nevv chemi- 
call or technical products. 

Scientists in m^y life science 
areas often call themselves biolcgists. 
Howev^r^ the majority are classified 
th^ type of organismithey study or 
by th^ specific activity jiiey perform. 

B^tdnists ^al prima^^ with plants 
and ihfeir eflvironmenli, Sofne study 
all aspects of plant life, Vhile others 
work in spectric areas sui^ as identic 
fying and cla^i^ii^g planti^ or study- 
ing the structure of plants and plant 
cells. Other botanists concentrate on 
causes and cures of plant disaaies, 

Agwhomists, who are concemed 
wHh the mass development of plants, 
improve the quality and yield of 
cropi« sueh as corn, wheats and cot« 
ton* by dtve loping new growth math- 
odi or by controlling diseasas, pests^ 
and we^ds- They also analyze soils to 
determine ^%y% of inereastng ilcTeage 
yields and decreasing soil erosion, 
HafthuliuristB work with orchard 
and garden plants iuch,as fruit end 
nut treei« veget^lesi and floweN. 
They leek to improve plant culture 



niithodi for thi beautlfidttldn of 
commuiiities, homti, par^, and dth- 
er ftfeitt as well m for ini^rf aiing crep 
quftltty and yieldi. 

Z/oologiMts itudy various ^p^cts of 
animal Wfn^xU origin, behavior, and 
life proegsies..Sotfit conduct ^xp^ri- 
menta] studies with II animmti in 
contralled or natural iurrDundings 
whilf others dissect aniin^ls to study 
the structure of their partis Zoolo- 
gisU are usually identified the ani- 
mal group studied ^orM^plogists 
(birdsX entomologists (rA^cti), and 
manPiinfialogiiti (roam ma Is). u 

AM^l Hush^ndry sp^diaiists do re- 
gei^r^on the breedings feeding, ^nd 
diseases of domestic farm animals. 
yeterinanans Mudy diseases and ab- 
normal functioning in mnimals. (See 
' statement on veterinarians elsewhere 
lA the Handbaak.) 

Anatomisis study^ the structure of 
organisms, from cell structure to the 
formition of tissues and organs. 
Many specialiEe in human 'anatomy. 
Research methods may entail dtssec- 
ttoni or the use of electron micro- 
scopes. 

Some life scientists apply their spe- 
cialized knowledge across a nunlber 
of areas, and may be classified by the 
functions performed. Ecoiogistst for 
example, study the relationihip be- 
tween organisms and their environ- 
ments, parttcuiariy the efFects of en- 
vironmenial influences such as 
rainfall, temperature, and altitude on 
organisms. ^For ex^|^pie> ^coiogists 
extract samples of plankton (micro- 
scopic plants and animals) from bod- 
ies of water to determine the effects 
of pollutioni and measure the radio- 
active content of fish. 

Embryologists |tudy the develop- 
ment of an animal from a fertilized 
egg through the hatching process or 
gestation period. They investigate 
ftie causes of healthy|and abnormal 
' development in animals. 

Mi^robiotogisis are life scientists 
who investigate the growth and char- 
acteMiiics of microicopic organ iims 
sucn as bacteria* virusei, and rnolds. 
They Isolate and grow orgsmiinis for 
close examination under a micro^ 
scope. Medical micro bwtof^hts are 
concet-ne^ with the relationship be- 



tween bacteria and diiease or the af- 
. fect of antibiotics on bacteria. Other; 
microbiologists ^ay specialize In sail 
bacteriology^ (effect of microorga- 
nismi on soil fertility), virology ^vi- 
ruses), or immunology (mechaniims 
that fight infections). 

Nuiritionists examine the bodily 
process through wtich food is uti- 
Hied and transformed into energy. 
They learn how vltamini, minerals, 
proteins, and/other nutrients buijid 
and repair tissuef, 

Pharmacold^isis Qondwi tests on 
animals such [as rats, giiinea'pigs, and 
monkeys to d'etcrmine the effects of 
drup, gmi, 'poisons, dustSf and oth- , 
er substances on .the functioning of 
tissues and organs^ They may deveU 
op niw or improved drugs and medi- 
cines. - . / 

Pathologists specialize 4n the ef^ 
fects of diseases, parasitei, and in- 
sects on humaii cells, tissues, and or^ 
gans. Others may investigate genetic" 
variations cau^d by drugs, ^ 

Biochemists and biologicat oceaMg^ 
rapherSi who are also life scientists, 
are included in separate' statements 
elsewhere in the Handbook. 



An estimated 205,000 prions 
worked as life scientisti In I9?6i> Al* 
most 40,000 were agrlAiltural scien' 
tisU, about T 00*000 were biological 
scientists, iind about 6S ,000 #ere 
medical scientists. * . 

CoHeges and universities employ 
nearly three-fifths of all life scien- 
tisiSi in both teaching and research - 
Jobs. Medical schools and hcmpitals 
also emplc^ large Aumbei^ of tnedi- 
cal investigators. Siiable numbers of 
specialists in agronomy, horticulture, 
animal husbandry, entofnology, and 
related areas work for State agricul^ 
liiral colleges and agricultuM anpNeri^ 
ment stations, 

.About 18,000 life . icieiitUts 
worked for the Federal Government 
in t9?6. Of' these, over half worked 
for the Department of Agriculture, 
with large numbers also in the De- 
partment of |he» Interior* and in .the 
National Institutes of Health. State" 

and local governments combined 

j»i _ _ ... 

employed about 22,000 life scien- 
tists. 

. Approximately 40,000 Hf^ scien- 
tists worked in private industry. 
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' ttial €llifmi4^l« And frcd ptircemng 
industrtes iii If76. About 6,000 

* worked for nonprofit retaareh or- 
fUnizatioiti and fDundatiians^ a few 

^ w01^ salf^mployed. ^ 

' Lift 9citii||9U are distributed fairly 
evenly throu|^|^ut xht United States, 
but eih^oyineiit is eericentratgd in 
some itieiroporitmn areas — ^for exam- 
plet nearly 6 pereint of all agridultur- 
al and biological scientists work in 
the Washington, D.C.,, metropoHtan 
area. Life science teachers are coiir 
centriMed In com m unit iet with large 
universities, , » 

Tfslnliig» Otti«f Ouallfloatlonft, 
'and Advttne«m«nt 

Persons seeking a career in the life 
sciences should plan to obtain an 
advanced degree. The Ph, D, degree 
generally is required for college 
teaching, for independent ^research, 
and for many administrative jobs. A 
inaiter's degree is sufficient for sofne 
Jobs in applied research and college 
teaching. A health seience degree is 
necessary for some jobs in medical 
research (See section on health 
Dccupattons elsewhere in the Hand- 
book.) H : : 

The bachelor*! degree is adequate 
preparation for some.beginning jobs, 
but promotions often are limited for 
those who hold no higher degree. 
New graduates with a bachelor's de- 
gree can start their careers in testing 
and inspecting jobs, or become tech- 
nical sales and service representa- 
tives. They also may become ad^ 
vanced techniciahs, particularly in . 
medical research or, with courses in^ 
education^ a hrgh school biology 
teacher. (See statement on second- 
ary school teachejs elsewhere in the 
Handbook. > 

Mqst colleges and urriversities of^ 
fer life science curriculums. How- 
ever different schools may empha- 
size only certain areas of life science. 
For example, liberal arts colleges 
may emphaaiee the biological scionc^ 
es* while many State universities and 
land^grant colleges offer programs in 
agricultural science. 

Students seeking careers in the life 
sciences should obtain the broadest 



po^lble undergraA^^ ^cBtound 
in bioto^ and ^^ht^Mm irri*ft^^ 
Coupes taken should include bioU 
ogy, chemfitry, phyilct, ud mathe- 
matics, * 
Many coriege^ and universities 
confer advanced degrees in the life 
sciences, Requirementi for advanced 
degrees usually Include field, work 
find laboratory research as wetl as 
cl^room studies and preparation of 
adjjbis. 

^p^s^ctive life scientists should 
bflpble to work independently or as 
pm^ of a team and must be able to 
coinniunicate their rindings in clear 
and Concise language, both dimity 
and in writing^ Some life scientists, 
such as those conducting field re- 
search in rennote areasi must have 
good physical stamina. 

Life scientists who have advanced 
degrees usually begin in research or 
teaching Jobs, With ■experience, they 
may advance to Jobs such as supervi- 
sors of research programs^ 

imploymant Otftlook 

Employment opportunities for life 
scientists are expected to be g^d for 
tho^jwith advanced degrees through 
the^n-1980'i, but those with lesser 
degrees may experience competition 

' for available Jobs. However, a life 
science degree al^ is useful for entry 
to occupations related to life science 
such as laboratory technology ^nd 
tfie health care occupatioAs. Employ- 
ment in the life sciences is expected 
to increase faster .than the average 
for all occupations over this period. 
In addition, some openinp<will occur 
as life scientists retire, die, or transfer 
to other occupations. 

Employment in the life sciences 

^will grow as a result of increased 
interest in preserving the natural en- 
vironment and a continuing^ interest 
in medical research. Employment 
opportunities in industry and govern- 
ment should grow as environmental 
res^rch and development incr^i^es 
and new laws and standards protect^ 
ing the environment are enacted, Ad^ 
ditional lif^ science teachers will be 
needed if /college and university en- 
rt5|lments increase as expected. 



earnings and Wertdng 

Life scientist receive relalively 
high salariei; their average earnings 
are mor^ thair twice tho^ of non^u^. 
pervisory vvorkf n in private indust^, 
except farming. 

Beginning ialary otters in private 
industi7 in 1976 averaged $10*900 a 
year. for bachelor's degree recipient 
* in agrifultumi science and $10,200 a 
year for bachelor's degree recipients 
in biological science.' 

In tha Federal Government in 
1977, life, scientists having a bache- 
lor's degi^a could begin at $9,303 or 
^$11^23 a^year, dtp^Adiog on their 
college records. Life scientists having 
the masHr's degree could start at 
$11,523 or $14,097, depending on 
their academic records or work expe- 
rience. Those having the Ph. Dr-d^ 
gree could[, begin at $17,056 or 
$20«442 a year. Agricultural and bio- 
logical scientists in the Federal Gov-- 
emment averaged $21,600 a year. 

Earnings of all life scientists aver- 
aged about $20,300 a year in 1976, 
according to the limited data avaih 
able. Life scientists who have the 
M.D. degree generally earn more / 
than other life scientists but \w than 
physicians in private practice. 

Most life icientists work in well- 
lighted, well-ventilated, and clean 
laboratories. Some jobs, however, re- 
quire working outdoors under ex- 
treme weather conditions, doing 
strenuous physical labor, 

^ Sourest of Additional 
Information 

General information on careers in ' 
the life sciences is available from: 

American Instituts of Biological Scitncet, 
1401 Wilson Soulevard, Arllnitoii, Vs. 

22209. 

American Society for Horticultural Science. 
Nationai Center for Aniefiean HorticuN 
ture, Mt. Vernon, Va. 22121 

American Phyiiological Society. Educatiofi 
om€€, 9650 Rockville Pike, Betheida, 
Md. 20014. i 

Special information on Federal ^ 
Government careers isc available 

from: ^ 

UrS. Civil Service Cammiition^ ^a^mgton 
Area Office, 1900 E St. NW , Waihing^ 
ton, D C. a04l5. 
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»M. SCJ^NTIiTS 



..y (DiO.T. 040.0SI) 
NatuM of Hi* Work 

• ■ • * . 

Beeaitsi soil U me of our most 
valuable rasourceSp it muit be used 
wisely. Soil ^tenttiti help to acaotn- 
plbh this by studying th# physical, ^ 
chemicrff biological, mnd ^havioral 
'^ehmracteristics of soils, A large part 
of their Job is categorizing soils md^ 
cording to a national clasiiftcation' 
system. To do this^ a sqil scientist 
iffvestigates the soils at varioui places 
withifi M area, often taking samples 
to anaiy^ in the latnif'atory/ Once^ 
the soils in an area have been classi- 
fied, the soil scientist prepares a map, 
usually based on aerial pho;tograpni, 
which shows soil types throughout 
the area as well as landscape fea- 
.tures, iuqh as streams or hills, and 
physical features, such as roads or 
property boundaries. | K 

itecause different typ4s of soil are 
bever suited for some uses than oth- 
e^&soil type maps are invaluable 
tools for urban and regional planners 
concerned with land use ' A'planner 
who may wish to locate large build^ 
tngs, such Si factories or apartment 
buildings, on a secure base would 
look fpr firm soils containing clay. In 
contrast, sandy soils drain much bet- 
ter than cJays. ^nd thus are better 
suited for uses that require good 
drainage, such as farming. In addi- 
tion, a small but increasing number 
of States require certiried soil scien^ 
tists to examine soils and determine 
their drainage capacities before issu- 
ing building permits for lots on which 
residences using septic syitems are to 
be buiK, , > 

Besides the many soil scientists 
who are employed mapping soils» 
some conduct rasaarch into the 
chemical and biological properties of 
soils to determine their agricultural 
uses. With the assistance of agricuN 
tural technicians, they set up experi- 
ments in which they grow crops in 
difTerent types of soils to determine 
which are most productive for cer- 
tain crops. They also may test the 
efTects of fertilizers on various types 
of soils to develop fertilisers adapted 



to parti^ilar lolls and to find wayi to 
improvt imu productive soils. Other 
soil sciehtiits, who have backgrounds 
in the biologi^pl iciences, may inves- 
tigate the presence of o^^nia niaterh 
als in soils and study &i€ effects of 
the^ organt^s on plant growt^. 

In recenC years, mountftig coif£:ern 
over the quality of water has led to 
res^rch IntD the causes of pollution 
and it hai been found that sediment, 
or soil runoff, is responsible for much 
of the problem. Many Stam^ in an 



effort to comply wllh Federal mntU 
pkollutioii Jawi, now etn^loy io|l s€ir 
entists to ihipe^t large hiih^ay aiid 
building sit^i wHife vegetauorr has 
been stripped a^^y, 4nd agrictiltural 
i^^s where fertiliaers have been ap- 
plied, to maks iiiri proper erosion 
control inethods have been followed. 

of gniploym»nt 

Kb estimated 2,S00 ioil scientists 
were emplpyed in 1976, Soil icien- 




Meat sell •elvntltli werk for th» Pegaral aid¥«rfifn«frt, ftiitt aMMHititniaf afatlona, and 

eollagat of •grtcyilyrt. 
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- tists work ftll over the country, in 
eviry %mm and nearly iviry. county. 
More than half wer^ainploytd by the 
Soil Coniervation Servicd of the U.S. 
Departthint 'gL^Agrieulture. Sotnt 
worked for ^^pr agencies of Xhm 
Federal Gove^ment, State agricuU 
tural experioient stations, and eolltg^ 
of agricultu^. Others were em^ 
ployed in a^wide range of other 
public and private inititucions, in- 

■ eluding lertili^er coinpanieSt private 
research laboratoriei, iniurance 
companies, banks and other lending 
agenciei, real estatt firmSi land ap^ 
praisal bom^s» State cDniervation 
departnientf, and fami^ management 
ageneies. ^ fevv are Independent 

" consultants, and others work for con- . 
suiting fifms. In iddition, some soil 
scientiits worked in foreign countries 
as research leiders, consultants, and 
agricultural managers, 

Triilnlngi er Ouailfleatlons, 
and Advaneemttnt 

Training in a college or univeriity 
is important in obtaining employ^ 
ment as a soihscientist. For Federal 
empioyment^ the minimum qualifica- 
tion for entrance is a bachelor's de- 
gree with a major in soil science or in 
a closely related field of study, with 
30 semester hours of course work in 
the biological, physjAah and earth 
sciences, including amininium of 12 
^ semester hours in soils. For stadents 
interested in working in the Soil Con-^ 
servation^ Service, one of the best 
courses of study 13 agronomy, the 
study of how plants ahd soils interact. 
Also, a major in agriculture may en^ 
able an applicant to fmd employment 
with the Soil Conservation Service, 
In addition, courses in chemistry and 
cartography, or mapmaking, are^ 
helpful to people interested in this 
career, and are required by some em-^ 
ployers. Soil scientists often must 
write reports decribing their work 
and thus need some writing skilfs. » 

Soil scjentists who have been 
trained both field work and labora- 
tory research may have the edge in 
obtaining the best jobs, and an ad- 
vanced degree=-especial|y a doctor, 
ate degree=may be needed to ad- 



vaftce to the more reip^nsible and 
better 'laying resaa^h ' jdbi. Alio, a 
strong backgroundjn ehemlsti^^ay 
be necessary for obtainii^g r^^rch 
positions. 

Many colleges and univei^tties of- 
fer fello^ihipi and assistantihipi for 
graduate training, or empl^^radu^ 
ate studenti for part-trme tea^ini or 
research. 

A few States now require eerttfica' 
tlon of soil scientiits who inspect joil 
conditions prior to construetion ac> 
tivities. One such certifieatiort pro^ 
gram requires candidates for ceftin- 
cation have a bachelor i degree 
and 3 years of eKperience as a toil 
selentist, or a master's degrge and 2 
years of experience. In addition, can- 
didates must coniplete a written ex- 
anii nation, demonstrating their 
knowledge of soil science. 

Soil scientists often can transfer to 
related occupationi such as land ap- 
praiser or fann management advisor. 



Employimdht Outlooic 

One of the major objectiyiei of ihe 
Soil Consirvatlon Service ii to com- 
plete the soil, classification iurvey of 
all rural lands in the United Statei. 
This program includes soil classlfica^ 
iion and soil interpretation for use by 
agriculturists, engineers, and land^ 
usa piannirs. Although the nuniber, 
of soilscientists working on this ^roj^ 
act h^s not changed over thfe past 
decade, about 100 openings arise 
each /ear to replace those scientists 
who retire, die, or leave the Soil Con- 
larvation Service for other reasoni^ 

In addition, some empio^ment 
growth may be expected in State^^d^ 
local government agencies as con^ 
cern for pollution and destruetioii of 
our soil rasources increasei. Employ- 
inent growth also is expectedMn the 
private sector of the ecpnoniy,"in 
businesses such as fertilizer manufac- 
turers, and Jfvith lending institutions 
that make loans foe farm lands, such 
as banks, mortagage companies, and 
life insurance companies. However* 
openings for soil scientists may not 



keep pace with the nunibii> of 
Jobse^kert in this fierd. 



Eflrnlngt ind Working 
1^ GoitdMcinr 

The inec^es Of soil ^dentists >di^ 
pend upoii their education, profes- 
iional experience, and individual 
abilities. The entrance salary irt the 
Feder^ iervice for |raduates having 
a B.S digiee was $9i303 in 1977. 
The^ may expect sdvanceni^nt to 
$11J23 after 1 year of satisfactory 
performance. Those who had out- 
itanding records in college^ or m mm^ 
tBT'B degiee, stiarted at $11,523, and 
could advance to SI 4,097 after 1 
year. Further promotion depends 
upon the individuars ability to do 
^high quality] Work and to accept re- 
ipoiisibilityi Earningi of well^yali> 
fied Federal soirscientiiti with a^ver- 
al yeai^ of experience ranged from 
$17,046 to $28,725 a year 

Soil scientisU generally %pend 
much of their time a6ing field work, 
which requires thefn to travel within 
their Iria^usually within a county. 
During Inclement weathir they gen- 
erally vtotk in an offiee, preparing 
maps and writing re porta. Research - 
ers spend much of their time doing 
experiments in rietds and greenhouse 



SourMt of Additional 
Infoffnatlon 

Additional information may be ob- 
iained from the U.S. Civil Service 
Commission, Washington, D.C, 
20415; U.S. Department of AgrlcuU 
ture, Office of Personnel, Washings 
ton, D.C. 20250; any offlce^jr the 
DepartnienVs Soil Conservation Ser- 
vice; any college of agriculture; the 
Amarican Society of Agronomy, 677 
S. Segoe Mil Madison, Wis. 53711; 
or the Soil Society of America, 677 
S. Segoe Rd., Madison, Wis. 53711, 

See also statements on chemists ^ 
and life scientists elsewhere in the 
Handbock. 
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PHYSICAt SCIENTISTS 



Phystoai icitniiits jnveitigaXe thji 
struetur# and eompedtiofi of the 
^irth and the umvtrse. Foi^ phys- 
ical seiencs ^ceapatiDns are da- 
> scribed in this sactioAr astronomeN, 
chemists^ food scientists^ and physU 
elsU. Astronomers study the nature 
of the universe and the celeitial bod- 
ies^ while chemists examine the com^^ 
position and interaction of iubstancJ^ 
es in the world around ui. ^Pf^ 
scientists search for better ways ms 
commercially process and preserve 
food. Physicists study the nuclear 
structure of matter and its relation^ 
ship to energy. A knowledge of the 
physical sciences is also required by 
engineers, environmental scientists, 
and life scientists; these occupations 
are described in separate sections 
elsewhere in the Handbook. 

Many physical! scientists perform 
research directed toward increasing 
our knowledge of the universe. Phys- 
ical scientists also employ the results 
of research in the de^yelopmint of 
npw products and produetion ^ro- 
ceises. Some physical, iaiintists 
teach^ in Colleges and universities. 
Others, particularly chemists and 
food scientists, work in production 
and sales^related activities in ind^^ 
try. 

Many high level jobs in the phys- 
ical sciences require graduate educa- 
tion and often a Ph. D. degree.* 




ASTRONOMERS 

(nf,O,T.021.088) 

ura of tha Work 

Astronomers seek answers to ques- 
tions about the fundamental nature 
of the universe, such as*iti origin and 
history and the evolution of our solar 
system. Astronomers— sometimes 
called mtrophysicists-^u%^ the princi- 
ples of physics and mathematics to 
study and determine the behavior dt 
matter and e^rgy in distant galaxies, 
* One ^plication of the information ' 
they guin is- to prove or disprove 
theories of the oature of matter and 



energy such as Einstein's theofy of 
^lativity. ; 
^ To make observations of the uni= 
verse; astronomers use large teler 
scopes, radiotelescopes, and other 
instruments that can detect electro- 
magnetic radiation from distant 
sources. Astronomers of today spend 
little time visually observing stars 
fh^^O^ugh telescopes because photo- 
graphic and electronic light-detect^ 
Tuy equipment is more effective with 
dim or distant stars, and galaxies. By 
using spectroscopes to analyze light 
from stars astronomers can deter^ 
mine their chemical composition. 
Astronomers also use radiotele^ 
scopes and other electronic means to 
observe radio waves^ X-rays, a^d 
cosmic rays, Electronid computers 
are used to analyze data and to solve 
complex mathematical equations^ 
that astronomers develop to repre^ 
sent various theories. Computes also 
are useful for processing astronottii^ 
cal data tp calculate ^bits of aster- 
oids or comets, guide spacecifcft, and 



Work out libl#i fot fiaviggUonal,^ 
hwdhabks^ 

AitrowQmiri i*su#lly sp6i^iali|e in 
one thlfe nnMy brawGhei or the 
nuch ai ifistfumenp afid tm^h- 
hiquei, the laiii thi iolaf syit^iftt »«d 
the fVdIaiicifi and tnt#riors pf stirs. 

Astt-OBOniirf who work on obser- 
vatlonal prO|Pams h^gin thejr studies 
by diciditig ^ha* swiri or other ob- 
jg^t^ to pbf^fVi and the rnethods and 
instruw^nts to use. They may jited to 
d^iifn optical hieaiurihg devices to 
att^^h to the telescope tq Biake the 
required tTi^aiureinetiti, After com- 
pltttrig their observatioiii, they k^m- 
\y%0 the frt Bits, prgient them in pre- 
oiie nunieri^mi fofin^ and explain 
them' 0n the baitg of iOine throrv ' 
Mtrotti^mers usually sparid relatiye- 
ly tim^ in actual qbservation 
%ndr^iatlvely more tiw^ w analysing 
the Ur|t quahtitiei of rfata fhatjob^ 
servatory faciliti^i eoliect, 

SbfUi SitrohOifiers conc^ntrata on 
theoretical prcsblinis %nd seldom visit 
Dbsen^atovi^i^ They foriiiiilate theo- 
ri^i or tnatheTnaticai models to ^x- 
ptehi obiervations made ^ earlier by 
other as'tronoiners. Th^si ^strono- 




Almoat all ■•iranoincrB da r*f»ireN ttr Umeh. 
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' mmfm dtvelop fnathtmBtiaa) eqiia^ 
tions usUi tht lawji of physics 
eomputi^ for example, Uiear^tieal 

] inodbb of how stara ehmnga as thfir 
niielear etieigy ^urCts bccom^' ex- 
hausted. 

.Almost all astrondmers do re- 
s#ar€h or teaeh; those in colleges and 
univareities often do both. In ichools 
thaV do not have separate depart- 
lAent^f astronomy or only small an- 
roHments in the subject, they often 
teaeh ^ouFses in mathematics or 
physics as well as astronomy, Soine 
astronomers admloistar research 
programs, develop^ and desipi astro- 
nomical instruments, and do consult- 
ing worlc. 

Plae«a of f mploymtnt 

Astronomy Is the fmallast phyii^iil 
science; ^nly 2,000 persons workad 
as ^tronomers in 1976,^ Most as- 
tronomers work in colleges and uni- 
versities. Some work in observatories 
operated by univeriitiei, nonprofit 
organizatiom, and the Federal Oov- 
emment 

The Federal Government em- 
ployed almost 600 astronomeri and 
space scientists in 1976. Most 
worked fo^ the Natiohal Aeronautics 
and Spaee Administration. Others 
worked for the Department of De- 
^ fense, mainly at the U.S. Naval Ob- 
servatory and the U,S. >Iaval Re; 
search Laboratory. A few 
astronomers worked for firms in the 
aerospace field, or in museums and 
planetariums. 

Training, Other Quallflaatlona, 
and Advancement 

The usual requirement fi^.a job in 
astronomy is a Ph, D. degree. Per- 
sons with less education may qualify 
for some jobs; however, high-level 
positions in teaching and research 
and .advancement in most areas are 
open only to those with the doctor- 
ate. ^ 

Many students who undertake < 
graduate study in astronomy havp a 
bachelor's degree in astronomy- In 
1 976, about 50 coUegis and univefii- 
ties had programs leading to thii 
bachelor's degree in astronom^. 



' w ■ ■ ■ 

with a physijcs nninor, usually can 
qualify for graduate programs in as- 
tronomy. 

About 55 univenities offer the Ph. 
D. degree 4n^tronomy, These pro- 
grams include advanced courses in 
astronomyt physicsi and niathemat^ 
ics. Some schools require that gradu- 
ate students spend several months 
working at an observatory,^ In most 
instit^tions, the work program lead- 
ing' to the doctorate is flexible and 
allows students to take courses in 
their own particular area of interest. 

Persons planning careen in astron- 
omy should have imagination and an 
inquisitive mind> Perseverance and 
th& ability to Concentrate on detail 
and to work independently also are 
important^ 

New graduate^ with a bachelor's or 
master*% degree in astronomy usually 
begin ^ai assistants in observatories, 
planetartums, large departmAits of 
astronomy in colleges and universir 
ties. Government agen'ciei, or indus- 
try. Some work as research 'assistants 
while studying tpward advanced de- 
grees. New graduates with the doc- 
torate dan qualify for teaching and 
research jobs in coUeges and univer- 
sities and for researcli jobs in Gov- 
ernment and industry. 

Employment Outlook 



However, students with a bachelor's 
degree in physics, or in mathematics 



Persons seeking positions as as- 
tronomers will face keen competition 
for the few available openings ex- 
pected through the mid-1 9§0*s. Em- 
ployment of aitronomers is expected 
to graw slowly, if at all, because the 
funds available for basic research in 
astronomy, which come mainly from 
the Federal Government, aye not ex- 
pected to increase^ enough to create 
many new positions. Most openings 
will occur as replacements for those 
who die or retire. Since astronomy is 
such a small profession, ^here will be 
few openings needed for replace- 
ments. There will be keen competi- 
tion for these openings because the 
number of degrees granted in astron- 
bmy proMbly will continue to ex- 
ceiB available openings. 

» ' > 

iernlnge end Working 
Condition • 

Astrpnomers^ have relatively high 
salariei, with average earnings mote 



than twice, the *averagi earninip for 
. nbnsupervtiory workerp private, In* 
dustry, except farming. » 

In the 'Federal Governmeiit , in 
1977, astronomers holding the PW. p, 
degree could begin at $17,056 or 
120,442 depending on their coU^i 
record. Those having the bachalor*i 
de|ree' could ^ start at $9,30^ or 
/SI 1,523; with the n^aster's degree at 
$11,523 or $14,097. The average 
annual ' salary for astronomers and 
space scientists in the Federal Gov- 
emment wasabout$25,i00 in 1977* 
Astrpnomers teaching in collegei 
and universities received salaries 
equivalent to those of other faculty 
members. (See statement on college 
and university teachers elsewhere In . 
the Handbook.) 

Most astronomers spend most df 
* their time working in offices or class- 
rooms, although astronomers who 
make observationi may need to trmv^ 
el to the observi^ facility and fre- 
quently work at night. 

Soureaa of Addltfonal 
Infolrniatlon v 

For information on careers in as- 
tronomy and on schools offering 
trainMlg in the field, contact: 

American Aitionontical So€iely» 21 1 FltzRsn- 
dolph Rd., PrincetDn, N.^- 085^0. 



CHEMISTS 

(D,O.T. 022,081, .168, ,181, 
and 28 1 ) 

Nature of tha Work 



The clothes we wear, the fooda'we 
eat, the houses in which we live^in 
fact most things that help n^ke cut 
lives better, from medical care to a 
cleaner environment— -result, in part, 
from the work done by chemists. 

Chemists search for and put into 
' practical* use new knowledge about 
substances. They develop new com* 
pounds, such as rocket fuel; improve 
foods; and create clothing that is 
chemically treated against flamma- 
bility, toil, and wrinkles. ^ 

Over one-half of all chemists work 
in research and development. In ba- 
sic research, chemists investigate the 
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Many modern prdtiuets, Inetuding plastics 

rsseareh In 



properties and composition of matter 
and the li^vs that govern the combi- 
nation of ' elements. Basic r^esearch 
often has practical u^es. For ejcam^ 
^ pla, iynthatic rubber and plastics 
have resulted from-^Search on small 
molecules uniting to form larger ones 
(polymerization). In research and 
developmenti new products are cfe= 
atad or improved. The process of de- 
veloping a product begins with de- 
scriptions of th'^ characteristits it 
should ^ve. ff similar products ^ist, 
, chemists test samples to determine 
their ingredients. If no such product 
exists, experimentation with various 
substancei yields a product with the 
required^ipecificationf. 

* - Nearly one-fifth of all chemists 
work in production and inspection. 
In prodUctipn, chemists prepafe in- 
strucMons (batclWsheets) for plant 
workers that specify the^ Icind and 
amount bf ingredients to use and the 
exact mixing time for each stage in ^ 
the pro^eis. At each step, samples 
are tested for quality control to meet 

tindustfy and government Htandards. 
Records and reports show results of 
tests. 



10 



and ether synthsti€i, have reiuHad ffroin 
dhemlttry. ^ ^ 

Others woik as mmrkelTng or sales 
representatives to ob^a%i technical 
knowledge of products sold. A num- 
ber of chf mists teach in colleges and 
universities. Some chemiita are con^ 
sultants to private industry and to 
government agencies. 

Chemists oft^ specialize in one of 
the siibfiel^g^of chemistry. Analytical 
chemisfs determine the structure, 
composition, arid nature of substanc^ 
es, and ^^^lop new techniques. An . 
outstanding exainple was the analysis 
of moon rocks by an iflternational 
team ^f analytical chemists. Organic 
chemists at one time studied the 
chemistry of only, living things, but 
this area has been broadened to in^ 
etude all carbon compounds. When 
combin^^ith other elementSr.car- 
bonforms a vast number of substanc- 
es. Many'^mpdern commercial prod- 
ucts, including plastics and otjier 
synthetics* have resulted, from the 
work of organic chemists. Inorganic 
chemists study compounds Other ^ 
than carbon. They may, for example, 
develop materials to use in solid stat^ 
electronic components. Physicial 
chemisfs study energy transforma= 

1 



Uons to find new and better energy 
sources^ 1ncrea^in|ty, howev|r, 
chemists cdnsider themselves mem* 
bmm of new specialties that include 
two of the preceding fields or more. 
SiochemistsT ofl^A^GOf^idMmd as ei- 
ther chemi^^ or life scientists, are 
discussed elitwh^re in the Handbook. 
Some cheniists ipeciallEe in 'the 
.f^; c hem if try I p| foods J ^(Sea statement 
on food sGjgntists elsewhere fn the 
' Handbook ^) 

Pia€«s of Impioyment ^ 

Nearly ISP^OO persons v^orked as 
chehriiits in 1976, About three-fifths 
of all ehemiits work in private indus^ 
try, almost one-half of them in the 
chennical manufacturing indiistry. 
Most ^thirs work for companies 
anufacturing food, scientific instru- , 
ants, petroleum, paper, and electrh 
^al equipnient. 

Colllegas and universities em- 
ployed 25,000 .ehemiiti in 1976. An 
equal number wprked for State and 
locaT governments, primarily in 
health and agriculture, and for Fed- 
eral agencits, chiefly the Departmenft 
of DefeAse; 'Health, Education, and 
^Velfare; Agriculture; and Interior, 
Smaller nurn^ers worked for non- 
profit research organizations. 

Chemists are employed in all paints 
of the country, but they are concen- 
t fated in large industfial areas. Near- ' 
ly one-fifth of all chemists w^re lO' 
cated four metropolitan areas— 
New York, Qhicago,> Philadelphia, 
and Newark. About half wonted in 
six States^ New York, New Jersey * 
California, Pennsylvania, Ohio, and 
Illinois, ' * 



Training, Other Qualifications, 
and A^vancemtnt 

A bachelor's degree with a major 
in chetTiistry or a related discipline is 
sufncient for many beginnyig jobs as 
a chemist. However, graduate train- 
ing is required for many research and 
college teaching positions. Beginning 
chemists should have a broad back^ 
ground tn chemistry, with good labo^ 
ratory skills^ 

About 1,175 coUeges and universi^ 
ties offer a'%fl€nelor'S degree in 
chemistry. In addition to required 
courses in analytical, inorganic, or^ 
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gallic, ftiid^pliyiiiSil chiiiiiMy. under- 
graduitei usually study^mathematibs 
and physics* 

More than 350 colleg€i and unU 
versities awarid advanced digress in 

' chain Istry. In graduate school, stu- 
dtnts gensrail^ specialize in a par^ 
ticuiar subflild of chemiitry, .Re- 
quire m en tg for the master's and 
doctor's degree usually include a the- 
sis based on independent research. 

Stiidefits planning ^ careers as 
ahemiiti should enjoy studying sci- 
ence and mathetnatics, and. should 
like working with their handi burld- 
ing sci^tific apparatus and perforni^ 
iag txperi merits. Perseverance and 
the ability to cDncentrate on detail 
and to vvork mdependently are eisen- 
tiah Other desirable assets tnclude 
an inquisitive mind^ and iiriagination. 
Cheinists also should have good eye- 
sight and eye-hand coordination. 
Gradupites with the bacheior's de- 

^ gree geneTally begin their careers in 
governinent or industry by analyEing 
C|r tesring producti^ working in tech- 
nical sales or service, or assisting sen- 
ior chetnists in research and develop- ^ 
ment laboratories. Many employers 
have special training and orientation 

^ progfanis which are concerned with 
the special knowledge needed for the 
employer's type of work. Candidates 
for an advanced degree often teach 
or do research in colleges and univer- 
sities sA^hile Nvorking toward advanced 
degrees, 

'Beginning chemists with the mas- 
ter's degree can usually go into ap- 
plied research in government or pri- 
vate industry. They also may qualify 
for teaching positions i^ 2-year col- 
leges and some universities. 

Jhe Ph. D, generally is required 
for basic research, for teaching *in 
colleges and universities, and for ad- 
vancement to many administrative 
positions. 

Employniant Outlook 

Employment opportunities in 
chemistry are expected to be good 
for graduates at all degree *levels 
through the mid I 980's, The employ- 
ment of chemists is expected to grow 
about as fast as the averse for all 
occupations during this period; thou^ 
sands of new jobs will be created 
each year In addition, several thou- 



%and ope^ngs will result each year as 
chemisti retire, die, or transfer to 
other occupations. 

This outlook for chemists is based 
on the aisumption that reiearch an4 
development expenditures of govern- 
ment and industry will increase 
through the rnid-l 980 % although at 
a slower rate than durtng ihe 1960%. 
If actual expenditures differ signtfi^ 
oantly from tho^ assumed, the out- 
look for chemists would be altered. 

App/oximately three^fourths of to^ 
^ tal empfoyment is expected to fie in 
private industry, primarily in the de^ 
velopment of nlw products. In addi- 
tiorv industrial companies and gov- 
errfment agpncies will, need chemists 
to help solve problems related to en- 
ergy shortages^ poUution.contro}, and 
health care. Some, also will work in 
Federal, State^ and local crime labo- 
ratories. 

Little gfowth in college and uni- 
versity employment is expected, and 
competition for teaching positions 
will be keen. (See statement on coU 
lege and university teachers else- 
where in the Handbook.) 

Some graduates will find openings 
in hfgh school teaching after com- 
i^pleting professional education 
courses and other requirefnents for a 
State teaching certificate. They u|u- 
ally are then regarded as teachers 
rather than chetnists, (See statement 
on secondary school teachers else- 
where in the Handbookl) 

— w 

Earnlnifs and Working 
Conditions 

Earnings ^ of chemists averaged 
more than twice as much, as those of 
nonsupervisory workers in private in- 
dustry, except farming. According to 
the American Chemical Society, 
salaries of experienced chemists hav- 
ing a bachelor's degree avergged 
$21,200 a year in 1976; for those 
with a master's degree, '$22, 100; and' 
for those with afh. D., $25,800. 

Private industry paid chemists with 
the bachelor's degree starting sala^ 
ries averaging $ll»500 a year in 
1976,; those with the master's de- 
gree, $13,600; and those with the 
Ph. D., $18,700. 

In colleges and universities^ the av= 
erage salary of those with the mas- 
ter's degree was $17,000 and of 



those with the Ph. D., $21,000. In 
addition, rAany experienced chemist 
in educational instltuifons supple- 
' mefii^ * their regular salaried witli in* 
cofiie from consultlngt lecturing, ft nd 
writing. J 

Depending oh a person's college 
record, the annual starting saliiy In 
the Federal Oovernment In 1977 for" 
an inexperienced chemist With »a 
bachelor's degre^ v^as either'S9,3<)3 
or $1 1,523. Those who had 2 ^ears 
of graduate study could begiii at 
$14,097 a year. Chemists having the 
Ph. D. degree could start at $i7,0J6 
or $20,442. The average salary for all 
chemists in the Federal Governmei\c 
in* i 977 was $19,900 a year. 
. Chemisa uiually work in modern,, 
well^equtpped, and weiUllghted labo- 
ratories, offices, or classroonis. Seme 
hazard is involved in handling poteii- 
tially explosive or highly caustic 
chemicals. However, when safety * 
^ regulitioni are followed, health haz- 
ards are negligible. 

iourees of Additional 
Inforifiation « 

General information on career op- 
portunities and earnings for chemists 
is available from: * * 

American Chemicml Society, It 55 1 6th St- 
NW., Wsshington, D.C. 2O036, 

M^nufaEturing Chemisu 4ssdciattcn, 18^5 
Connecticut Ave, NW,, Washington, D,€> 
20009. ' . ' 

For specific information dn Feder- 
al Government careers, contact: 

Intersgency Board of U.S. Civil Service Esiani^ 
iners for Wafhington, D.C., 1900 E St. 
NW., Wailiington, DC 20415. 

For additional sourees of iiiforma- 
tion, see statements on biocheniists, 
chemical engineers, food scieiitistSt 
and the industrial chemical industry. 
Information on chemical technicians 
may be found in the stateirieiit on 
engineering and science technicians. 



. POOD SCIENTISTS 

(D.O.T. 022,081, 040.081, and 
041.081) 

Nature of the Work 

In the past, consuniers procesied 
most f^od in the home, but today 
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industry processes almost all foods. 
A key worker involved in the deveU 
opfnent and processing of the large 
vajiety of foods available today is the 
Jond scie niist or food tech no log h t 

Food scientists investigate the 
chemical, physical, and biological 
nature of food and apply this knovvl= 
edge to processing, preserving, pagk = 
aging, distribuiing^^, and storing an 
adequate, riutritious, wholesome, 
and economical food supply About 
three-fifths of all scieniislH in t\)ud 
processing work irf research and de- 
velopments Others vvork m qu^ihty 
assurance laboratorieH or \n produc^ 
( lion or prLjgessinj ar^^i^ of food 
plantn. Sorne teach or do basic re^ 
se^ryh lit (^ulleg^s ^nd uuiwibiii^s 

Food ?tcleiUl^L^ in bd.!^l«, X^^kah^U 
v^siusdy ihtf ^Ir uctuie and Cv>u iposl lk>h 
of food aiid the changes it undergoes 
in storage and pru4;ossi/ig Fmi cxasn 
pie. they may develop nev^ hOUitKi of 
pruleliis, study the cftctU lif prucc^s 
ing on nucrooi ganisms, oi sear eh tui 
factuis thai affec t the flavvM IcXLtiie 
or appearaiict; of tutjds hov^d "itiitii 
lists who N^Ofk 111 applied iCscarcli 
find dc; V e|c>piuc^!i i vi^ai^ ^^ K>^>d^^ 
and develop iitvv pi tn^c . jhig *ut:4li 
odS I he y dis** scej. Ui liii^iiijV^ t/*l5l 

ing loods by niaktng theffi iius.y nu 

tritiuus ^iid ciihcificlitg tlit^li riu^Mji 

color, and ttxiure 




Fo@4 aeivnUBts aondyct (••!• to Identify 
b«0itrtal euitur«». 



Food scientists insure that each 
product will retain its characteristics 
dnd nutritive value during storage. 
They also conduct chemical and mi- 
crobiological tests to sec that prod = 
ucts meet industry and government 
standards, and they may determine 
the nutrilive contents of producti^in 
order to comply with Federal nutri- 
tional labeling requifements 

In quality control laboratories, 
food scientists cheek raw ingredients 
for freshness. rnaturiiy.Uf suiiabilUy 
fof processing The^^iaj^ use ma 
chines that lest for tdPWetness by 
rinding ihc amuuni of force neces^ 
^iiry to puncture the item Periodical 
ly , they inspect prtjee^^litg lins up 
tfratiuns iu in^uie tonturniance with 
guvernrrieni and industry standards 
Ft>i excirnple. scientists test pro 

t^Sb&td toOda i\t\ sugtii , sltiich pio 
Icln, tut, vitafTUii and iiiiiieral c;Ori 
i&nt Ihf^y niakt suic that, dfter 
pio^v^^lit^^ ^fiiluus cii^yiiteH ai e in 
acUvt and .iiicrobiul Icsvel^ afe bde 
quately lov^ so that the food v^ill not 

>!)pull ddi ilkg slui^^^ t_>[ pic^b^nt a safe 
ly ha^aid either fucjd scierill^td arc 
lii^ijlved lii develtjpiii^ a^nd iivipiov 
^lawku^iiig and .^^toTy^C litetHud^ 
1 ±i(>U LiciciUi^ta 111 pi<jdiU'tl^n pic 
I o 4^ p & u d u ^ O ii J pc w It I cat! Oil ^ 
hjhejule piucesi^^ing operation^t 

liiUtlUUl^l ptUp&I Icllipci al Ul € ^HC| tl U 

rnidiiy in Storage areas, and supervise 

^aitltjiU'fti i>pe la tU^U^ Iii4.1ijd lug L he 
tthv Uiil a. id e*^i>nij|jii. dl^pijS^Al ut 
^ tXhkf^^ lii liit^ica^e cf^k i&ncy iLey 
ddviiic ..sar.jgenieni oil the pui\ h^t^e 
vjt e^l£ip^icill and i £g«.Miini end new 
^^>uice^j ijt iiidicil^l^ 

kilovvlciige ill d! ea^ StiCu a^ rt.^^iki^t 

salts Oiiicrs if^dLh It. CtJiieges aitd 
univ^i siUiea 



id ii^u Mtijjt.^ i, I 976 I ood s 1 11 

IlU VVil h hi etil i^i.^AK!t!% tjf tll-t fli.id 

iitJi^.^tty ..n^J tscfy Sttttc file 
lypeiit^f |,juiJu..la dlid pi >c.£J^scl wllh 
vvhiwl. tl.cy wijik .iidy depend u.i ihc 
localuy Fi^r exainple in Maiiie and 
Idiificj they wuik ^ith ptjialO pro^^e^^ 
ing. 1 h the MldwvSt , ilh cer^jal p rod 
Lict^ £4iid iueatp^wkiog, j&nd in hicjiida 



and California, with citrus fruits and 
vegetables 

Sorne food scientists do research 
for Federal agencies such as the 
Food and Drug AdrninistratioTt and 
the Depariments of Agriculture and 
Defense; others work in State regyja- 
tory agencies, A few work for private 
consulting firms and internaiional or- 
ganizations such as the United f^a- 
iions= Some teach or do research in 
colleges and universities. (See state 
rnent on college and univarsity teach- 
ers elsewhere in the Handbook. ) 

Tralnlfi^, Other Qualiflcalions, 
and Advancsfntnt 

A bachelor's degree wiiji a major 
ill fL*4jd science, or in one of the 
physical or life sciences such a^ 
chemistry an^ bio logy, is the usual 
minimum requirement tor ^heginn ing 
jobs in food science An advanced 
degree is necessary fc^r many jobs, 
particularly research and college 
teaching ^nd fur suirie marieLgeinent 
level jobs in industry. 

About 60 colleges and uiuvci sitiea 
tjtfcred p rug rams leading to the 
bachelor's degree tii food stienvc in 
IS76 Undergradaate students ma 
juiiiig in food seieiice usually l^ke 
cuursca u% physics, ehcriiiatry, nkulhe 
mallcs, biology, the social sciences 
and humaiuties, and Lu^icie^a admin 
istraljon, as well as a variety of food 
.bcien^e wMurs^s I'uod science 

Uuii , pi\>«^es3liig, Sal.lLatlvf II aiid liiiAi 
k e n I ig o t f uud i 

Most of the ^.i^jlls^gtfa and uiitvi^t^i 
Oi^^ ihiAi piovide undei^radsiate food 
54^iencfc prugranis ^Iso offer ad 
van«^ed degrees Giaduate students 
usually ^ peciali^e in a parti4;alar area 
of food science Re^uiremenla for 
the masttfr's or dv^tflLJr^s degree vary, 
by ifisliliiUoii, but usually include 
lensive laburacoiy ^c>rk and a thesis 

Peyiple planning car*;ers aa food 
£i4.icntists should have ^^alytical 
minds and like deiMils anU technical 
woik FouU scienttstb itjii^tDs able to 
e)tpress their ideas clearly to others 

Food scientists with a oachelor's 
Jifgree might start woik as qifility 
assurarice chemists or assistant 
prod\iciion manageis= After gaining 
experience, they can advance to 
inOfe responsible inariagemerit jobs. 
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A food scientist might aiso begin as a 
junior food cheinist in a research and 
developineiit laboratory of a food 
GompanJ^, and ba promoied to sec- 
^ ttOfi head or another research man- 
agement poiition. 

PeDple who have master's degrees 
tnay begin as senior food chemisis in 
a research arid development labora- 
tory. Thosa who have the Ph. D de- 
gree usually b^gin their careers doing 
basic^ research or teaching. 

Employment Outlook 

Ernployment uf fu^jJ ^^^^leiitist^ is 
expected to grow about as fast as the 
average for all ui^^tipations through 
the niifl-J9 80*s Most openings will 
Result fraiTi the need Uj replace those 
who die.i retire, or iraiisfer lu other 
fields, allhuugh goitre openings will 
arise from employment growth 

Eniployment is expet=ted to ^i*jw 
^5 the ft>od iridusiry rt» ponds ilie 
eh^Ut^iige of pruvitJing whulesciiie 
and econoiTiigal fuods that can meet 
changing uonsurtier preferences und 
fqod standards In add ill on. both pri 
vate huusetiolda and ^^uud scivitt in 
^titutions that supply t:usU*!ncis su»^h 
ah siitlln^a^ aiiU rCst^tiiidiii^ will 
liiund a giCiit^^r ^uaiitity of p*ui^t=^ati(l 
guriveiiiencc^ ftiads 

Eiiiploym Silt oppi>i^ij^«iut.£» 3hiM,iJ 
^viieially t4&vu<aLi«^ diiui.^h lUe 
mid I980'h fi>r foud swienti.^i^ with 

dcgi^ea 111 i at.l4Si.^e 4 liiti 

tlc^ II\A} fluL AS ^Ood l.fl S4.1«i|Usis 

i^h^iui^try ui bi dogy Fi>4iJ s^ leniijla 
with advaiii^-^J Jcgre^vS eApet.4&d 
lu hii ve rn ore fkivuf able ^ pp >i LIlIU IU&.a 
ihdil th%Jb€ whH iiiiiy a ijauhclui a Jc 
gree 

elitists iiic expet^ted t<j iitij job > ii. 
res4^afch and product devcU/pin^ii I 
ill r^i^enL jeais, e^p^ndituies fui le 
aeaich afid titv elupilie nt hi tti# f&^vi^J 
industiy have incfti».^££d m .?de » alel > 
and probably conti.iu^ lu rise 

Thruugh restarch new food^ &iv 
being pn^duwE^U frt^iii m ,.iJifi4^di luus 
of wheal, uorri, riQe, fc*iid .^uybcaus 
Fur exaniple, mod s^ieiitists 
worKin^"|y ifTipi uve ineat*' pruUa^ta 
made from vegetable proteiiis There 
will be an iricreased need fui fuod 
scientists in quality control and pru 
ductioA because of the complexity of 



products and processes and the dp- 
plication of higher processing star^ 
dards and nev? goyernment regula' 
tions, 

Earnings and Working 
CQhdHlont 

Food scientists had relatively high' 
earnings in 1 976, twice as high as the 
average for all nonsupervisory work- 
ers in priv^ate industry, except farm- 
ing Food sciantists with the bache- 
lor deg^e had average starting 
salaries of about $1 1,300 a year in 
1976 rhose with a master's degree 
started a^fcboMt $13,500. and those 
with ilic Ph O degree at about 
$17,400 

III the Fed^i^l Cjc^vei iiineiit in 
1^77, fo^^d ^cieiiii^i^ with a bache 
lijf'b Uegie^ tuuld start at $9,303 or 
$11,523 a year, depending on their 
Cijlie^e grades ^^^use with a fnaster's 
dtgice tiuul^ start $1 1,523 or 
$14 09/ and those with the Ph D 
de^re^ i^ould beglh at Sl7,()56 Of 
$20,44 2 The average salary for ex 
p€(ieiiw&«J tuCiJ ^cientiaUi in the hed^ 
c?ritl Ciuvei riirieiit was about $2l,50O 
a y d I 1 n 1^77 
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.hi? pi ibijg of 4>ceak, da^.i^i, 
J ihtf liafety of the faniily car 
I pL^nJ oil lesearjh by phy^ictsts 
(1 rough ^y^t^inatig ouseivation and 
e;4perini^,ntation , pt&ysicisis describe 
111 inatherTlatical terms the structure 
of the universe and iiitefaction of 
matter and energy Physicists devel 
op theories that describe the funda- 
n^ental forges »nd laws of natur§ = 



Determining such basic laws govern- 
ing phenomena such as gravity, elec- - 
trornagnetism, and nuclear interact 
tiori leads to discoveries and 
innovations. For instance, the devel- 
opment of irradiation therapy equips 
Oient which destroys harmful ^ 
growths In humans without darnaging 
other tissues resulted from what 
physicists know about nuclear radi- 
aticn. Physicists have contributtd to 
scientific progreis in recent years In 
areas such as nuclear energy, elec^ 
troniGs, coinniunications, aerospace, 
and medical inMrumentation. 

The majority of all physicists work 
ill research and development Sonte 
do basic research to increaie scientif- 
ic knowladge. For example, they in- 
vestigate the fundamentals of nuclear 
structure and the forces between fltS^ 
c leons (nuclear dynamics). The 
equipment that physicists design for 
their basic research can often be ap- " 
plied to other areas . For example^ 
lasers (de vices thaj amplify light and 
einit electromagnetic waves in a nar- 
rQw, intense light beam) are utilized 
in surgery; microwave devices are 
U3^d for ovetis; and measurerTient 
teyhniqui^s and instruments devel- 
oped by pliysicilts can detect and 
ii&^abiir^ ihe kind and nuniber of cells 
in t?lcK)d 4>r tha amount uf mei tury or 
le^d in foods 

$4^111%^ ^ii^iikeoiiii^ olisiiL&d ph^i 
gists do applied research and help 
d^vctijp iiew proUucts Foi inui^tiQt , 
their kfi«jwledge of solid ^laie physics 
lad to the dev#l4»priient of transiitors 
and niicrc^circui^ used in electronic 
equipriieat that Ranges from hearing ^ 
€iid^ to nii^^ile gUidanc^ systems 

Mtiny physicists teach and do r^ 
3£^^rvli in colleges and universities A 
^itlall nurriber work rn inspectiofT^ 
quality control, and other produc-\ 
lion^rel^ted jobs in industry: Soine I 
do consulting work 

Most physicists apcwmius lu vjike 
tiafich or more of the scieni^e ele 
riientary-parlicie physics; nuclear 
physics; atomic, /electron, and mo- 
lecular physics; physics of condensed 
tnaiter, optics, acoustics, and plasma 
ph^ics; and the physics of fluids. 
Some speciallEe in a subdivision of 
one cf these branches For example, 
within solid-state physics subdivi^ 
sions include ceramics, crystallogra- 
phy, and semicotlductors. However, 
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universities while studying for ad= 
vanccd degruus. Many Nvith a bache= 
lor's degree in physics apply their 
physicis training primarily in jobs' in 
engineering and other scientific 
neids (See siatemunis un engineers, 
geophyHiciHls, prograrTimniers, and 
syKiems analysts elst^hert m the 

Hundbitiik ) 

Over HUO ^.vjlUgc.'? diiJ uuivai aiues 
uffcf a bachfelui's degree in physiCS 
In dddilion riraiiy kjiigiiieering 
si^litiijla uftci u ^jhy^ics uicijoi as part 
uf ihe gen^iijl eurnuuiurii I he uii 
dcrgraduait' piogram in phasic?* pro- 
vides a broad bdekgi uiiiitJ in the 
ence and served as ^ ba^c \ox lalci 

Spet mlUa Ucjii *.ilhei III ^ladUttlc 

schuijl Or on the job Sohie typical 
physigEj cuuibca arc rilt ^li^n ics, clew 
tilclty iilid iii^gnctisiii, opliCS^, tfiei 
nujdyitdriii, 5 aiiJ dtoiiii*^ and mo 
lecular physi* s Srudenis A\hO takt 

LUUfses Hi ciniii>l'sUy atiJ iew|Unc 
iiiaiiy III iiidl ti(. tUfalK ^ 

A b, Jill 3 Uii *.*.ai*igtfa Ui»l«^, .1 

itjh hi gtaduate schour the student 
wUli fa.ailly gijUJaii*.^. UaUaliy w oi 
ill ta jpv^i-ifK tleid I lit giaJuiitC slu 
lU in fcspciL^i illy tK._ 4iii diddle toi itit; 
H!> \i dtgict iptiiJsa lii I pui ii4>Ji 
lit LU ii htj uiiic \n it^ttaiw-!. 

i . aiiiMdJ fi^vc aik kimil.^lUxe .nhlJ 

iitui Vhf^y hht.uld ablt t.* w-.irk 4>ii 

ih^.h vv w alst..*^ pai 11 it 

lull; it l»ii.. it.3 £sn. ii <itlL. le^-tlv* 
.^/ily 111 . i*p*.= ! ^ ' 

1 til ^ I . J iilli lijlj* ititui y I .4 >k ?» All 

>.^ ,siiC «^ A Jji.= i lli*-y ..tv; I a. Igliwil 

iii.jii. iiMlipli^M k., sk a .ll%i .nay iid 
Vijii*:* I." IJ i k pliij,^'-. t 1 adck,, \i% 

iiiUikLii i ,t 111 Jwlifj f'llysU. lals wUiJ il 

^ Q Uj|,.j little p.iHhi^ i.'i ticqijci itly r>iiii 

ilitll '^^it **>l!!|yi llife^i t. i J^*ll( new 

iliut.s .i . fliill ihcli ,j i. iJca.n 
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pectedito enter the labor force than 
in the past. The number of graduate 
degrees awarded annually in physic^ 
has been declining since 1^70, and 
this trend is txpectad to continue 
througli the mid 1980 s Most job 
openings will arise as physicists re 
lire, die, or transfer to other occupa- 
iions. 

Many physicists wurlfe in teseart;h 
and development (R&D) The antici 
paled rapid increase in R&D expeii 
di lures through the mid 1980*^ 
should result in uicredJied icquir^;^ 
ments for physicists. If actual R&D 
e?cpenditure levels and putt^rri^^ wuic 
to difTer signiricanily frum thobc a^s 
sumed. however, the uutluuk h.>t 
physicists would be altered 

Sunie physiuisls with advasit^feti 
^rc^es will be needed tu te^wh in ».ul 
leges iAiid universities, but i^i/inpeU 
lion for these jobs is e a. pec ted lu be 
keeri The nuiiibcr of ieathiiig Jt*ba is 
expected to dctlliiG aa the iiuiiibfei v.>t 
phy^uS Ucgie^s aided tails oVet 
the l9 7o lu peilod 

PerHoni with only a baLiicKji s Ue 

ihi vji^gti the iiiij iVHu's SiJiii*^- iit^ 



graduates will find employmeiii as 
engineers or technicians. Others will 
find opportunities as high school 
physics teachers after coriipleting the 
required educational courses and ob- 
taining a State teaching certificate. 
However, they are usually regarded 
m teachers rather than as physicists, 
(See Hlalement un s^icondary school 
teachers elsewhere in the Handbook ) 

Earnings and V^orklng 

Physi^^Lsia hssve lelatlvtly rstgjh.sala 
1 ica, widi rtv^jiage earnings! mure th^ii 
twice those uf ntiimupe rvisury wurk 
eih li) pi Ivdie liidu^tiy\ cxwfpt f^iiii 

ing Starting salaries tor physicists 
vvhu liad a b^i^helo! degree avci 
dbout $ I 2 OUO «i ycdf III iiiaiiu 
trfi^iuiing liidusti Us Ui 1^^7o, a ruas 
lef^i degree. $13,600, jnj a Pi. D 
S |y OiiO 

■ ids ptjysli-lSi^ w Uh ii Lichclui ^ de 
^t^^uld Stall III L|i^ tsdercil Guv 

cMinicrU in 1977. at either $9,303 ur 
$11 ,^2i a ^tai Ue^iiiniiig physiciaia 
hiivMi^ « iifd^lf^i 3 Jegiec i iJulU ^tdil 
t»i ii! ^. i i Ml $1-* 097 uiid duHi^ 



having the Ph, D. degree could begin 
at $r7,056 or $20,442. Average 
earnings for all physicists in the Fed- 
eral Governmefit in 1977 ware 
$23,850 a year / 

Starting salaries on college and 
universiiy faculties tor physicists hav= 
ing a master's degree averaged 
$10,800 in 1976, and for those hav- 
ing the Ph. D , SI 2JO0. (See state- 
ment on college and university teach- 
ers elsewhere iri the Handbook,) 
Many faculty physicists supplernent 
their regular incomiBs by working as 
consultants and taking on special re- 
search projecls = 

Sourc#s of Additional 
^ InfDrmaticlfi 

ii«^iiwi£il inful UiciLiua Oil i^aieei up 
i.»>riuriitie^ in physicii ih available 
fVotn : 

Arneil^aii lii^dluic I'bjaKa 333 t.ast 45th 
Si New Yurk N \ lOOI / 

Hur infoiinaiion on Fedtiiii ij^v 
.^ niiit^iit t.aieei^. 4.v>ritai.L. 



iS 



What to Look For in this Repfint 



To make the Occupational OuHook Handbook easjer to 
use, each occupation or industry follows t^e same outhne 
Separate sections describe basic eiaments. such as worN on 
the job^ education and training needed, and salaries or wages. 
Some sections will be more useful if you know how to interpret 
the information as explained below 

The TRAINING, OTHER OUALlFlCATlONS. AND AD 
VANCEMENT section indicates the preferred way to enter each 
occupation and alternative wayb to obtain tfairung Read thih 
section carefully because early plbrining rriak^ niany tielU'5 
easier to enter Also tfie icveji dt wrnc^i yuu eninr snd the spttru 
witl^which you fdvai^CB often ddpenU on /our irainirig it yuu 
are a student. yOu may want to corisider taking those cuufses 
thought Lisetyl fqr trie occupatiQitb wriu^fi intefest yuu 

Besides' tra in I ng yuu may need d titatfe liceiisb wcitjfi 
Ldle The tfainirig becltufi indiuatK5 wfiiuh ut^uupciiiUfib yeMe' 
ally repuiie these Check leguirements in ihe Slate whu-re you 
plari to worK because StaiH reyulatiuf 15 vafy 

Whether dn Qtt_Ajpcitiui i :yu\\b yuKU pefb..MaMiy . u , 

respOnSiDie detjsiuns m a lydl'ii/ L.LjrT^petit! , e at.iiobpf F-c^f 
Others, you n"idy duufiiy fOufFif? t-t^^^i unj^f i, lu'sc sijpe' vi....ii..'H 



u ( f J I u f e u f ! htf f w H u v^. i ' I y 

n"ioftVdie uthefr? 
Jif ewl d! -J oupe. . 

W\_j'K V'tli jil lyt^cJijj ^ p.'-:.--,^ 

wi..j' k v^ii li titi. 'yb i. I 'f.^e.,. 

a.'U n. ,nudi Jv. .U;. . 1 , 
.k if .Jcpt^f 'Junil^ 

-K part f.jf d iv-.i 
C) f I d b( f cJ t ( Tr y t pt, .) " [ -5 



. i abilities J u . ), . . 

i . . . ^< it yu 1 1 

ihe K MPi . ' . MLNT . i 
[! j /b f f,d rket .h iiktrly to be t V ..^ at 

CApf^teU y fuA in Id v.wf r ipdrecJ lu tf i ; 

fatter fur dii oubui^ jikjMb {^iJ 1 peu;^' i t 



I t ! e f U I Uj V V i 



k asltj- 

AbOiii > 

Littife V. 1^ 

Decl ifte 



1 '■j u (t- 
4 U ^ 



yiowmg at least at fas! iu : t <^ e^or, jrr.y ci 
1 But. you would have \o Knew the nufnbef > f ^ ^j, 
peting with you io^esufeof your prospects. Urno iuna!fei| 



supp+v infbrmation is lacking for most occupations 

There are e^^ceptip^s, however, especially imong 'Rfo-'^^ 
fessionai occupations Nearly everyone who earns a medical" 
degr^'e for e;(ample, becomes a -practicing physjaian. ^hen 
tne riurriber of people pursuing relevant types of education and'-' 
iraming and tner^ entering the' field can be compared wljh^'fhe 
derTidfid the out'looN section indicates the supply/demand rela- 



tionship as follows 
t Aut^neni- - 

CjauUU ur t^vordtjie ^ 



ERIC 



Vi 

-.Demand rmuch greater tfiari 
supply 

Ue^uand yt eater than supply 
-Rough balancf between 

demand and supply 
ukeiihood of more Supply 

than demand * 
bupply greater than demand 



. . h M^ii uf few juUopeniiiyb ^iiuuld not stop yOur pursu- 
j ri cHrt^trf I'lat rna I ches your altitudes and interests Even 
ijCidh w' ijvsruf uvvded o^cupjdtiuns provide bofne jobs So do 
P^L,,:7r- if, wyfiiL-fi en i^jiuyiTient isgrowiHg very slowly Or declining. 
Uruwih If! an occupation is not the orily source of job 
ifiys beu-diioe ine number ot openings from turnover can be 
uii/'.ffjr -iirfi Hi id ryfc uccupaliorib hi fact"^ repfaJcement needs are 
f^^fnected to c reate 70 percent of all openings between 1976 and 

r ., . i w L_. Ml yuu! uieg Inoy dlffei \tuiT\ triDSe In 

'#.:.fi-Ji' a-.i d /vriule Ygui Sldlc enipioyrmen! service can fur- 

. ' d I M , f ^ ..f'i , ic3 IJw' 1 

1 1 u- L AHf^lNubb- li^^^ i-iu liJi \,..uiKt;is vvere- earnifiy in 
vvf.i. f. pd^ tilt. >^^Kii I !o ridiu Mue^iiuii lu oubwer be- 

^j.^uu iiir^wr naiiu'i i& eiVjilaLie tu! 0!ily Qiie typfe Of e^arn 

ic/f-;^- stages and salari.iS —and not even thf% for ail occupa- 

Ailh(.juyii y ^Mjf of UJ wOfkerb !eL.eivK iMia lyrni uf incuirie 
trcj! M e^lu . iiuiie^ Lr^ yvur kir ly uve it 1 ii le fiightbhifts OrMr- 
' ^flji, ' 1 irij!/!f..ij I'l -ii.j'iu; uw t_aJptj t iuf i& wUiKefB dibu rdCeiV^ 

■i^js - i.,f-i,rMih-biij-o Udbed Jn sales or service SorTie factory 
^y,,,,.^^, gfg. p^ij ri pitfufe relic -.dri exifa f^3ym^ft[ fur each item 

I f I fj i : , i . J -J ! > ^ f . ^ . V V- • ■ I ^ ' 1 ' . . ^ . I K t: I £j lilt. 4J o ' I e i ' I M't^y " 

H 1 1 J J J c .J ^Ku^ i £ . 1 i 1 1 1 d n > u u\ /p a I f or I b pf i^^^ctaHS ba r - 
.vMief ... dnd taiirieib fur exaniple Ea rn ingb for 

.^iptoyyU .uiKL.i uvG!! iM itic same occupation Utffer 
wiUdiy D^Caubu- fnuch cjopenUa Cii v^hdther une IS jUSt s/arting 
.jut u\ heiJs dit fcbldbllShed buSlrifeSs / 

p.^'d vau^tioriS hulUJdyb diiU sick l^u^e / 
Wc kers also r^cefvH incorne in yoodb and ^^^yu^&s ipay= 
: ... [ i!i Kind) Sale^ workeib m department slorea, for example, 
^}f!rj5 ieuHive Ji bC oljnt b un rTierchandise ,J 

iJebfjn.c dif fiuuilieb If Jeterrnining exa^iiV vvf lai peopl^ earn 
I' id jOb ihfe Edfninyb section does compare occupational 
lui Mfiyb by injiwatiny whether a certain job pays more or leSS 
iMdii the average for all nonsupervisors in private industry, ex- 
i..-lujiny taf|n!ng 

fca^h occupcitiyn hds rndny pay levels Beginners almost 
diwdys earn less than workers who have been on the Job, for 
sor7ie time Earnings also vary by geographic location but citias 
that offer the highest earnings often are those where living costs 
are mpsi ejcpensive. 
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